The Subcommittee on the Taxonomy of Brucella was scheduled to meet on 5 September 1986 at the University of Manchester, Manchester, England, during the XIV International Congress of Microbiology. The only two members who attended were the Chairman, M. J. Corbel (United Kingdom), and J. M. Verger (France). Because of this poor attendance it was not possible to make any decisions on matters contained in the agenda. The agenda was discussed, however, and together with correspondence received from the members forms the basis of this report.
would be equivalent to Brucella abortus biovar 9, the previously recognized biovars 7 and 8 having been withdrawn), Brucella melitensis biovar suis 1, 2, 3, 4, and 5, Brucella melitensis biovar neotomae , Brucella melitensis biovar ovis, and Brucella melitensis biovar canis.
The existing vernacular names for the nomen species Brucella melitensis, Brucella abortus, etc., can be retained for nontaxonomic purposes to avoid confusion.
It was noted in this study that the deletion of 2 to 3% of the genome of Brucella ovis reported by Hoyer and McCullogh in 1968 could not be confirmed as this figure was within the standard error of DNA relatedness techniques.
Genetics. Further studies have failed to detect plasmids in Brucella, and it seems likely that they are naturally absent from the genus. Transfer of Escherichia coli plasmids to Brucella abortus has been achieved under laboratory conditions, and resistance to various antibiotics, including tetracycline, has been transferred (C. E. Rigby and A. D. E. Fraser, Abstr. 67th Annu. Meet. Conference Res. Workers Anim. Dis., abstr. no. 1, 1986) .
Transduction of various properties, including dye sensitivity, antibiotic resistance, and antigenic specificity, has been accomplished by using a new set of phages (see below).
Gene cloning of sections of the Brucella genome coding for various antigens has begun in several laboratories.
Ribosomal ribonucleic acid-DNA hybridization studies have indicated that the genus Brucella is related genetically to Agrobacterium, Phyllobacterium, Rhizobium, and unnamed Centers for Disease Control group Vd. Thus, Brucella belongs to ribosomal ribonucleic acid superfamily IV (J. DeLey, W. Mannheim, P. Segers, K. Kersters, K. H. Hinz, and A. Lievens, in L. H. Leclerc, ed., Les Bacilles a Gram Negatif d'lnte'rgt Me'dical et en Sante' Publique, Taxonomie, Ident$cations, Applications, 1983) . There is no genetic relationship to bacteria such as Francisella tularensis or Bordetella bronchiseptica, which were formerly classified in the genus Brucella.
Brucella phages. Since the last meeting of the subcommittee the R series of phages has been subjected to further evaluation. The parent phage R has proven to be difficult to stabilize and is of limited value for routine identification of cultures. Phage R/O has shown signs of increasing stabilization following repeated passage in Brucella ovis strain 631290 but still requires careful evaluation of the properties of each batch evaluated. Phage WC has proven to be very stable and is lytic for most rough strains of Brucella abortus, Brucella ovis, and Brucella canis. It shows minimal lytic activity toward smooth Brucella strains (M. J. Corbel and E. L. Thomas, Res. Vet. Sci. 38:35-40, 1985) . Phage Iz,, which was characterized since the last meeting, is a useful phage as it is lytic for all smooth strains of Brucella (with differing efficiencies of plating) and for some nonsmooth strains of Brucella melitensis and Brucella suis. It shows very low lytic activity toward rough Brucella abortus, Brucella ovis, and Brucella canis.
Problems have emerged with Weybridge phage as this phage clearly lyses some Brucella melitensis strains. This activity seems greatest toward isolates from certain geographical areas.
Phage Bk, has presented problems. It is difficult to propagate consistently to high titers and shows poor lytic activity IP: 54.70.40.11
On: Sun, 30 Dec 2018 15:55:18 VOL. 38, 1988 REPORT OF SUBCOMMITTEE 451 toward many Brucella melitensis strains, giving very small turbid plaques in high proportions. It may be necessary to replace this phage with phage Iz, for routine identification. Phage Tb has proven to be stable in its host range and is satisfactory for typing purposes.
Phage Fi seems to be little used for identification purposes.
Two new phages, designated phage Nepean (Np) and phage 2M, have been isolated in Canada. Phage Np is lytic for BruceEla abortus and some Brucella melitensis strains; phage 2M is lytic only for Brucella abortus and is propagated more efficiently in biovar 4 than in biovars 1 and 2.
Transduction has been demonstrated by using phages 2M and Np. So far these phages have not been studied in other laboratories (E. C. Rigby, A. D. E. Fraser, M. M. Garcia, and B. W. Brooks, in Brucellosis Symposium at the Animal Disease Research Institute, Nepean, Ontario, Canada, 1984) .
Some reexamination of the present phage typing scheme is now needed. General agreement also needs to be reached on propagating strains and the conditions for phage lysis tests used for routine identification of cultures.
The properties of phage S708 (BM29) should be reevaluated as a possible replacement for phage Wb if it can be shown not to lyse any Brucella melitensis strains and to give consistent lysis of a large number of Brucella suis isolates. There is also a need for a phage specific for Brucella suis cultures from swine, as indicated by recent experience in China.
Phage typing has also been used for epidemiological purposes (G. Gargani and F. Tolari, Eur. J. Epidemiol. 2:67-79, 1986) .
Brucella reference strains. The Brucella abortus biovar 7 reference strain has been reported to be a mixed culture of Brucella abortus biovars 3 and 5. Unless an authentic strain of Brucella abortus biovar 7 is located by the members, this biovar will have to be deleted. Its position would be taken by Brucella abortus biovar 9 as Brucella melitensis biovar abortus 7 in the proposed new nomenclature (see above).
The definition of Brucella abortus biovar 6 has been modified since its first description, and it is now not clearly separated from Brucella abortus biovar 3. It has been proposed that the properties of Brucella abortus biovar 6 should be defined as follows: H2S negative, C 0 2 negative, A antigen positive, M antigen negative, growth on basic fuchsin and thionin at concentrations of 20 pg/ml. On the other hand, Brucella abortus biovar 3 is defined as follows: H2S positive, CO, positive or negative, A antigen positive, M antigen negative, growth on basic fuchsin and thionin at concentrations of 20 pg/ml and on thionin at a concentration of 40 pglml.
Brucella suis biovar 5 reference strain 513 is now available and has been deposited with the National Collection of Type Cultures, Colindale, London. The accession number is not known yet. The strain will also be offered to the American Type Culture Collection, Rockville, Md.
New typing methods. Monoclonal antibodies to Brucella have been under evaluation in several laboratories but have not yet led to changes in methods for identifying cultures. Monoclonal antibodies to the A and M epitopes of smooth Brucella lipopolysaccharide antigen are now available. If confirmed as equivalent to cross-absorbed polyclonal antisera, these antibodies could be adopted for routine typing with the advantage of greater consistency between batches and laboratories.
High-performance liquid chromatography has been ap-plied to extracts of Brucella strains. Cell-free extracts of live strains gave unique multi-component elution profiles which could be useful for epidemiological characterization of strains but are not suitable for species or biovar identification (M. J. Corbel and D. M. F. D. Hendry, unpublished data). Antibiotic resistogram typing has been introduced for epidemiological studies on isolates of Brucella abortus biovar 1. Examination of strains representative of those isolated in the United Kingdom over the past 20 years showed that nearly all fell into five main groups of resistance patterns. At least one of these groups was present in the United Kingdom 1 4 0 years ago, as shown by the examination of seven strains lyophilized between 1943 and 1947. A particular resistance pattern tended to predominate within a geographical area (M. J. Corbel, B. Chimera, and D. M. F. D. Hendry, unpublished data).
Antigenic structure. The structures of the A and M 0 chains of the smooth Brucella lipopolysaccharides have been determined. The A chain consists of a homopolymer of 1,2-linked 4-formamido-4,6-dideoxy-mannopyranose residues; the M chain is identical except that every fifth glycose residue is linked through the 1,3 carbon atoms instead of the 1,2 carbon atoms (M. B. Perry, D. R. Bundle, and J. W. Cherwonogrodzky, Abstr. XIV Int. Cong. Microbiol., abstr. no. P.G7-4, 1986) .
Gel electrophoresis of Brucella lipopolysaccharides discloses patterns typical of A or M 0 chains according to biovar. The polysaccharide B hapten has been characterized as a cyclic polymer of about 20 glucose residues. This did not react with the sera of infected animals unless it was contaminated with degraded smooth lipopolysaccharide antigen (J. W. Chenvonogrodzky, M. B. Perry, and D. R. Bundle, Abstr. 67th Annu. Meet. Conference Res. Workers Anim. Dis., abstr. no. 96, 1986) .
Brucella taxonomy in China. Recent studies have shown that Brucella canis infections are not uncommon among dogs in China. The isolates are typical of strains isolated in other countries. Rough variants of other Brucella species are frequently isolated in China and present difficulties in identification. There is a need for improved methods for typing these strains. Possibly gene probes might offer a solution to this problem.
The prevalence of Brucella suis infections in southern China has drawn attention to the need for a specific Brucella suis phage for rapid identification. 
